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Schizophrenia is a chronic brain disorder that affects 
approximately 1% of the US adult population.1 
Schizophrenia is characterized by positive, nega-

tive, and cognitive symptoms. Positive symptoms in-
clude delusions, hallucinations (eg, hearing voices), and 
paranoia (eg, the belief that others are controlling your 
thoughts). Negative symptoms include flat affect, depres-
sion, difficulty speaking, and a lack of motivation. Cog-
nitive symptoms include problems with attention, mem-
ory, and executive functioning.1

In light of its pervasive effects on all areas of personal 
functioning, the World Health Organization considers 
schizophrenia one of the most disabling and economical-
ly catastrophic medical disorders.2 The mortality rate 
among patients with schizophrenia is high; suicide, vio-
lent deaths, and a wide range of health problems (eg, 

cigarette smoking, obesity, diabetes) contribute to the 
increased mortality rate.3 Based on health insurance 
claims data in 2002, the cost of schizophrenia in the 
United States was estimated at a staggering $63 billion; 
this included $23 billion in direct healthcare costs (eg, 
medications, hospitalization), $32 billion in indirect 
costs (eg, unemployment, reduced work productivity), 
and nearly $8 million in total direct nonhealthcare costs 
(eg, law enforcement, homeless shelters).4

Because the etiology of schizophrenia is unknown, the 
goals of treatment are to eliminate disease-related symp-
toms and to enhance functioning.1 The cornerstone of 

current treatment for schizophrenia is antipsychotic med-
ications, which are available in several forms, including a 
pill, a liquid, a short-acting injection, or a long-acting 
injection.1 After patients have found an effective medica-
tion, psychosocial treatment focuses on education and 
coping skills to prevent relapses and hospitalization.1 

As of September 2015, a total of 5 long-acting injec-
tion formulations of second-generation antipsychotic 
agents were approved in the United States for the treat-
ment of patients with schizophrenia, including risperi-
done (Risperdal Consta), intramuscular injection every 
2 weeks; olanzapine (Zyprexa Relprevv), intramuscular 
injection every 2 weeks or every 4 weeks; paliperidone 
(Invega Sustenna), intramuscular injection every 4 
weeks; aripiprazole (Abilify Maintena), intramuscular 
injection every 4 weeks; and paliperidone (Invega 
Trinza), intramuscular injection every 3 months.5-9

Given the challenges with patient adherence to oral 
regimens and that relapse leads to serious medical and 
psychosocial consequences, the future of schizophrenia 
pharmacotherapy is likely to include improved long-term 
delivery systems, including intranasal formulations, trans-
dermal patches, subcutaneous implants, and pumps.10 

Aripiprazole Lauroxil Approved for Schizophrenia
On October 6, 2015, the US Food and Drug Adminis-

tration (FDA) approved aripiprazole lauroxil (Aristada; 
Alkermes) for the treatment of adults with schizophre-
nia.11,12 Aripiprazole lauroxil is not approved for the treat-
ment of patients with dementia-related psychosis.12 Aripip-
razole lauroxil is a long-acting injection that can be 
administered every 4 weeks or every 6 weeks, depending on 
the dose and the location of injection.12 Using proprietary 
LinkeRx technology, aripiprazole lauroxil offers multiple 
dosing options in a ready-to-use, prefilled syringe.13

The approval of aripiprazole lauroxil was based on the 
results of an international, placebo-controlled, phase 3 
clinical trial, with >600 patients with schizophrenia. This 
study demonstrated that aripiprazole lauroxil offers supe-
rior symptom palliation compared with placebo.11,12,14
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According to Mitchell Mathis, MD, Director of the 
FDA’s Division of Psychiatry Products, “Long-acting 
medications to treat schizophrenia can improve the lives 
of patients. Having a variety of treatment options and 
dosage forms available for patients with mental illness is 
important so that a treatment plan can be tailored to 
meet the patient’s needs.”11

Mechanism of Action
Aripiprazole lauroxil is a prodrug of aripiprazole, with 

an unknown mechanism of action.12 Upon administra-
tion, aripiprazole lauroxil converts to aripiprazole, which 
is a commercially available drug.13 It is hypothesized that 
aripiprazole’s efficacy is mediated through a combination 
of partial agonist activity at dopamine D2 and 5-hydroxy-
tryptamine (5-HT)1A receptors and antagonist activity at 
5-HT2A receptors. Actions at other receptors may explain 
some of the adverse reactions associated with aripiprazole 
lauroxil, including orthostatic hypotension.12

Dosing and Administration 
Aripiprazole lauroxil is administered by a healthcare 

professional via an intramuscular injection into the del-
toid muscle (441-mg dose only) or the gluteal muscle 
(441 mg, 662 mg, or 882 mg). Aripiprazole can be admin-
istered as (1) 441 mg, 662 mg, or 882 mg given every 4 
weeks, or (2) as 882 mg given every 6 weeks.12

In aripiprazole-naïve patients, tolerability should be 
established with oral aripiprazole before starting treat-
ment with aripiprazole lauroxil. Based on the half-life of 
oral aripiprazole, up to 2 weeks may be required to fully 
assess the tolerability to aripiprazole.12

After the patient is stabilized with oral aripiprazole, a 
dosing conversation is recommended (Table 1). Oral ari-
piprazole should be given in conjunction with the first 
injection of aripiprazole lauroxil for 21 consecutive days.12

The aripiprazole lauroxil extended-release injectable 
suspension is available in 3 strengths, including 441 mg 
in 1.6 mL, 662 mg in 2.4 mL, and 882 mg in 3.2 mL. 
Each kit contains a 5-mL prefilled syringe containing 
aripiprazole lauroxil in a sterile aqueous suspension, as 
well as safety needles.12

Pivotal Clinical Trial
The approval of aripiprazole lauroxil in schizophrenia 

was based on the results of a 12-week, randomized, dou-
ble-blind, placebo-controlled, fixed-dose phase 3 clinical 
trial in adults who met the Diagnostic and Statistical Man-
ual of Mental Disorders, Fourth Edition, Text Revision cri-
teria for schizophrenia.11,14 A total of 622 patients were 
enrolled in the study; 207 patients received 441 mg of 
aripiprazole lauroxil, 208 patients received 882 mg of 
aripiprazole lauroxil, and 207 patients received placebo.12

After establishing tolerability to oral aripiprazole, pa-
tients received oral aripiprazole or placebo daily for the 
first 21 days. Intramuscular injections of aripiprazole 
lauroxil were administered on days 1, 29, and 57.12

The efficacy of aripiprazole lauroxil was assessed using 
the Positive and Negative Syndrome Scale (PANSS) and 
the Clinical Global Impression (CGI) improvement 
scale.12 PANSS is a 30-item scale that measures the posi-
tive and negative symptoms of schizophrenia (14 items) 
and general psychopathology (16 items). Each item is rated 
on a scale of 1 (absent) to 7 (extreme), such that the 
PANSS scores range from 30 to 210.12,14 The CGI im-
provement scale rates improvement in mental illness on a 
scale of 1 (very much improved) to 7 (very much worse).12,14

Patients ranged in age from 18 to 70 years, and their 
PANSS total scores ranged from 70 to 120.12 The pa-
tients’ PANSS scores were ≥4 for 2 or more of the select-
ed positive scale items. Patients also had to have a CGI 
severity scale score of ≥4 at baseline.12

The primary efficacy variable was the change from 
baseline to day 85 in the PANSS total score.12 Signifi-
cant changes in the PANSS total score were seen with 

Table 1    Doses of Aripiprazole Lauroxil Based on Oral 
Aripiprazole Total Daily Dose

Oral aripiprazole
Intramuscular  

aripiprazole lauroxil

10 mg daily 441 mg monthly

15 mg daily 662 mg monthly

≥20 mg daily 882 mg monthly

Source: Aristada (aripiprazole lauroxil) injection prescribing 
information; January 2016.

Table 2    Efficacy Results of Aripiprazole Lauroxil in Schizophrenia

PANSS total 
score

Aripiprazole 
lauroxil  
441 mg

Aripiprazole 
lauroxil  
882 mg Placebo

Baseline score, 
mean (SD)

92.6 (10.2) 92.0 (10.8) 93.9 (11.3)

Least-squares change 
from baseline,  
mean (SE)

–20.9 (1.4) –21.8 (1.4) –9.8 (1.4)

Placebo-subtracted 
differencea 

–10.9 (95% CI,  
–14.5 to –7.3)

–11.9 (95% CI,  
–15.4 to –8.3)

N/A

aDifference (drug minus placebo) in least-squares mean change from 
baseline.
CI indicates confidence interval, not adjusted for multiple 
comparisons; N/A, not applicable; PANSS, Positive and Negative 
Syndrome Scale; SD, standard deviation; SE, standard error. 
Source: Aristada (aripiprazole lauroxil) injection prescribing 
information; January 2016.
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the 2 doses of aripiprazole lauroxil compared with place-
bo (Table 2).12,14 At day 85, both aripiprazole lauroxil 
treatment groups also demonstrated superior CGI im-
provement scores compared with placebo.12

Adverse Reactions
Aripiprazole lauroxil has been evaluated for safety in 

880 adult patients with schizophrenia who participated in 
clinical trials.12 The most common adverse reactions re-
ported with aripiprazole lauroxil 882 mg and 441 mg at a 
rate of ≥2% and more often than placebo included akathi-
sia (11%, 11%, 4%, respectively), headache (5%, 3%, 
3%), injection-site pain (4%, 3%, 2%), insomnia (4%, 
3%, 2%), increased blood creatine phosphokinase levels 
(1%, 2%, 0%), and increased weight (2%, 2%, 1%).12

Contraindications
Because hypersensitivity reactions ranging from pru-

ritus and urticaria to anaphylaxis can occur after expo-
sure to aripiprazole, aripiprazole lauroxil is contraindi-
cated in patients with a known hypersensitivity reaction 
to aripiprazole.12

Warnings and Precautions
Boxed warning. Aripiprazole lauroxil was approved 

with a boxed warning stating that elderly patients with 
dementia-related psychosis who receive antipsychotic 
drugs are at an increased risk for death, and that aripip-
razole lauroxil is not approved for the treatment of pa-
tients with dementia-related psychosis.12 

Increased mortality in elderly patients with dementia- 
related psychosis. Older patients with dementia-related 
psychosis taking atypical antipsychotics are at increased 
risk for death compared with placebo. Although the caus-
es of death varied in clinical trials, the majority of deaths 
were related to cardiovascular or infectious causes.12 

Cerebrovascular reactions. Elderly patients with de-
mentia who received risperidone, aripiprazole, and olan-
zapine had higher incidence of cerebrovascular adverse 
reactions, including fatalities, compared with patients 
who received placebo.12

Neuroleptic malignant syndrome (NMS). NMS is a 
potentially fatal symptom complex that is associated 
with antipsychotic drugs, including aripiprazole lauroxil. 
The management of NMS includes immediate discon-
tinuation of antipsychotic drugs and other drugs that are 

not essential to concurrent therapy, as well as intensive 
treatment and medical monitoring. Patients who require 
antipsychotic agents after recovering from NMS should 
be closely monitored.12

Tardive dyskinesia. Tardive dyskinesia is a syndrome 
of potentially irreversible, involuntary, dyskinetic move-
ments. The risk for irreversible tardive dyskinesia may 
increase with increased duration of treatment. However, 
tardive dyskinesia can also develop after a relatively brief 
treatment period at low doses. The discontinuation of 
aripiprazole lauroxil should be considered if symptoms of 
tardive dyskinesia occur.12

Metabolic changes. Atypical antipsychotic drugs are 
associated with metabolic changes, including hypergly-
cemia, diabetes mellitus, dyslipidemia, and weight gain. 
In a long-term, open-label study of aripiprazole lauroxil 
in patients with schizophrenia, 14% of patients with 
normal glycated hemoglobin (Hb) A1c levels at baseline 
developed elevated HbA1c levels during the study period. 
Shifts in the baseline fasting total cholesterol levels from 
normal to high (≥240 mg/dL) were reported in 1% of 
patients.12 In the pivotal 12-week clinical trial, 10% of 
patients taking aripiprazole lauroxil 441 mg had a weight 
gain ≥7% of body weight, as well as 9% of those taking 
aripiprazole lauroxil 882 mg.12

Orthostatic hypertension. Aripiprazole can cause or-
thostatic hypotension. In a long-term, open-label study, 
orthostatic hypotension was reported by 1 (0.2%) pa-
tient who received aripiprazole lauroxil.12

Leukopenia, neutropenia, agranulocytosis. Patients 
with a history of leukopenia or neutropenia should have 
frequent complete blood counts for the first few months 
of therapy. Aripiprazole lauroxil should be discontinued 
if severe neutropenia occurs.12

Seizures. Aripiprazole lauroxil should be used with 
caution in patients with a history of seizures, or with 
conditions that lower the seizure threshold.12

Potential for cognitive and motor impairment. Simi-
lar to other antipsychotics, the use of aripiprazole laurox-
il can impair judgment, thinking, and motor skills.12

Body temperature regulation. Appropriate monitor-
ing is recommended when aripiprazole lauroxil is pre-
scribed to patients with conditions that can contribute 
to an elevation in the core body temperature.12

Dysphagia. Aripiprazole lauroxil should be used with 
caution in patients at risk for aspiration pneumonia.12

Use in Specific Populations
Pregnancy. Published data regarding the use of ari-

piprazole in pregnant women are not sufficient to deter-
mine the risk for birth defects or for miscarriage.12 Extra-
pyramidal symptoms and withdrawal symptoms have 
been observed in neonates who were exposed to antipsy-

At day 85, both aripiprazole lauroxil 
treatment groups also demonstrated 
superior CGI improvement scores compared 
with placebo.
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chotic drugs during the third trimester of pregnancy.12

Lactation. Aripiprazole is present in human breast 
milk.12 Data are not available regarding the amount of 
aripiprazole in breast milk, its effects on the breast-fed 
infant, or its effects on milk production. Clinicians 
should consider the benefits and the risks of therapy with 
aripiprazole lauroxil in breast-feeding patients.12

Cytochrome (CY) P2D6 poor metabolizers. Adjust-
ment of aripiprazole lauroxil dosing is recommended in 
patients who are poor metabolizers of CYP2D6.12 

Pediatric use. There are no data to establish the safe-
ty of aripiprazole lauroxil in pediatric patients.12

Geriatric use. There are no data to establish the safe-
ty of aripiprazole lauroxil in patients aged >65 years.12

Renal and hepatic impairment. Dosage adjustment 
of aripiprazole lauroxil is not required for patients with 
renal or hepatic impairment.12

Conclusion
The FDA approval of aripiprazole lauroxil provides a 

new effective and safe long-acting treatment option for 
patients with schizophrenia. Clinical data demonstrate 
that aripiprazole lauroxil extended-release injectable 
suspension is an effective and safe alternative for the 

treatment of adults with schizophrenia. Compared with 
other long-acting injections for these difficult-to-treat 
patients, aripiprazole lauroxil offers 2 dose options (eg, 
every 4 weeks, every 6 weeks) and prefilled syringes. n

References
1. Brain & Behavior Research Foundation. Frequently asked questions about 
schizophrenia. https://bbrfoundation.org/frequently-asked-questions-about-schizo 
phrenia?gclid=CjwKEAiA9c-2BRC_vaaJ0Ybps30SJABlqxDe1hdH4QLAH 
6Ph71__rcHpsRHuK2sQsNZVODHS162mdhoCPqHw_wcB. Accessed February 
29, 2016.
2. Murray CJL, Lopez AD, eds. The Global Burden of Disease. Boston, MA: 
Harvard School of Public Health; 1996. 
3. Wildgust HJ, Beary M. Are there modifiable risk factors which will reduce the 
excess mortality in schizophrenia? J Psychopharmacol. 2010;24(4 suppl):37-50.
4. Wu EQ, Birnbaum HG, Shi L, et al. The economic burden of schizophrenia 
in the United States in 2002. J Clin Psychiatry. 2005;66:1122-1129.
5. Risperdal Consta (risperidone) long-acting injection [prescribing informa-
tion]. Titusville, NJ: Janssen Pharmaceuticals; January 2016. 
6. Zyprexa Relprevv (olanzapine) extended release injectable suspension [pre-
scribing information]. Indianapolis, IN: Eli Lilly and Company; September 2015.
7. Invega Sustenna (paliperidone palmitate) extended-release injectable sus-
pension [prescribing information]. Titusville, NJ: Janssen Pharmaceuticals; 
January 2016.
8. Abilify Maintena (aripiprazole) extended-release injectable suspension [pre-
scribing information]. Rockville, MD: Otsuka Pharmaceutical Co; January 2016.
9. Invega Trinza (paliperidone palmitate) extended-release injectable suspension 
[prescribing information]. Titusville, NJ: Janssen Pharmaceuticals; January 2016. 
10. Brissos S, Veguilla MR, Taylor D, Balanzá-Martinez V. The role of long- 
acting injectable antipsychotics in schizophrenia: a critical appraisal. Ther Adv 
Psychopharmacol. 2014;4:198-219.
11. US Food and Drug Administration. FDA approves new injectable drug to 
treat schizophrenia. Press release. October 6, 2015. www.fda.gov/NewsEvents/
Newsroom/PressAnnouncements/ucm465801.htm. Accessed February 22, 2016.
12. Aristada (aripiprazole lauroxil) extended-release injectable suspension [pre-
scribing information]. Waltham, MA: Alkermes; January 2016.
13. Alkermes. Alkermes presents phase 3 data from successful pivotal study of 
aripiprazole lauroxil for treatment of schizophrenia at ASCP annual meeting. 
Press release. June 18, 2014. http://investor.alkermes.com/mobile.view?c=9221
1&v=203&d=1&id=1940691. Accessed February 23, 2016.
14. Meltzer HY, Risinger R, Nasrallah HA, et al. A randomized, double-blind, 
placebo-controlled trial of aripiprazole lauroxil in acute exacerbation of schizo-
phrenia. J Clin Psychiatry. 2015;76:1085-1090.

The FDA approval of aripiprazole 
lauroxil provides a new effective and 
safe long-acting treatment option for 
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